Abstract-Carry out the static analysis of the frame under different working conditions and put forward four kinds scheme of the improvement of the beam, longitudinal beam and traction plate. Besides, carry out the modal analysis of the frame, get the natural frequency and vibration mode of the frame, to provide the driver with a reliable theoretical basis to avoid the resonance.
INTRODUCTION
The design of the frame relies on the experience of practitioners generally in the actual design of the frame, although it has enough strength and rigidity, there is a waste of raw materials and the use of the loss, resulting in unnecessary economic costs. Analyze the static analysis of the frame under different operating conditions by use ANSYS software [1, 2] , and put forward the scheme of the improvement, to optimize the weight of the frame farthest and reduce economic costs under the premise of meeting the requirements of the strength and stiffness.
ANSYS is a general finite element analysis software for large computer aided engineering with structure, heat, fluid, electromagnetic and integration. ANSYS mainly analyzes the response of the actual structure under loading stress, including the displacement and stress, according to the response we can know the state of the structure, and then determine whether the structure meets the requirements.
Modal analysis has a very wide range of practical value as a part of the dynamic analysis, also can help the designer to determine the natural frequency and mode shape thus help the structure to avoid resonance.
The semitrailer is always influenced by the road surface in the course of driving. It is necessary to carry out modal analysis for the optimal frame, to judge the model of the optimal frame whether can meet the safe driving on the bad road. In order to achieve the purpose of safe driving the drivers need to determine the natural frequency and vibration mode of the frame, providing the reliable theoretical basis for them to avoid the resonance of the frame.
II. THE STATIC ANALYSIS OF THE FRAME

A. The Structural Analysis of the Frame
A gooseneck type semitrailer is composed of 2 longitudinal beams whose cross section are I-shaped, with the length of 11250mm, the width of 840mm, the materials of T700, 18 beams whose cross section are groove, with the length of 2220mm, the materials of T700, and the towing pin eat, with the materials of Q345, the semitrailer can also bear the weight of 40t. Besides we weld the beam the plate of the longitudinal beam together. FIGURE I. THE 3D MODEL OF THE GOOSENECK TYPE SEMI-TRAILER FRAME.
B. Mesh
Using the mesh tool comes with ansys workbench 14.5, to mesh the structure of the frame into elements; the structure of the frame has 245287 elements with the size 0f 50mm and 519055 nodes.
C. The Static Analysis of the Frame under Different Working Conditions
The camion always has conditions of sharp brake, sharp turn and reverse in the rough pavement in the process of driving. Therefore, the static analysis [3~5] of the frame is mainly on the basis of the above conditions.
International Conference on Artificial Intelligence: Technologies and Applications (ICAITA 2016) The maximum stress under the condition of torsion is far less than the allowable stress, according to the formula MPa [6] , although the condition of torsion is the most dangerous among the above conditions of the table 1, therefore, it can be concluded that the frame has a large space for optimize. Considering the condition of torsion is the most dangerous, we take the condition of torsion as the only criterion for the check of the frame in the following improvement schemes.
D. The Improvement Scheme of the Frame
Make improvement [7, 8] of the longitudinal beam, beam and towing pin seat of the frame, and ensure that the frame gets the maximum degree of quantification under the premise of meeting the requirements of strength and rigidity. Conclusion: it can be seen that the scheme meet the requirements of strength from table 2, but isn't significant in the aspect of optimize the weight of the frame. The scheme 4 that the longitudinal beam gets "downsizing" is more effectively in reducing the weight of the frame, and is the best scheme among above.
III. MODAL ANALYSIS
Make the modal analysis [9, 10] of the model of the frame in the scheme 4 of table 2. It is selected from the first 8 order to analyze the natural frequency and vibration mode of the frame, since the modal analysis of the frame is generally concentrated in the low order frequency. Table 3 is the natural frequency and mode shape of the frame, and also the mode change curve chart of the frame are from figure 1. 
